If one weakens the requirements still further and only asks that a square be magic in the rows and columns, then a pair of antipodal elements can add up to 17 without the square being diabolic. This is illustrated by which is magic in rows and columns, but not in diagonals, and which has a+k = e+o = 17.
An analogous treatment of the problem of finding all diabolic magic squares is given by Kraitchik on page 167 of his book, La Mathé-matique des Jeux, where he shows that all diabolic magic squares can be derived by successive applications of A, B, C, and D from three particular ones which he gives.
CORNELL UNIVERSITY

A NOTE ON REGULAR BANACH SPACES* B. J. PETTIS
Introduction. For an element x of a Banach space J5 0 t it ' ls we U known that the functional XJJ) = ƒ(*) defined over Bi = B 0 , the Banach space composed of all linear functionals (real-valued additive and continuous functions) defined over B 0 , is linear; moreover $ IWk = IMk; hence the additive operation X x = T(x) from B 0 to B 2 =Tïx is continuous and norm-preserving. In B 2 let 5 2 (0) denote the set of image ele- The purpose of the present note is to list in §1 some conditions necessary and sufficient for regularity, to give the form of the general linear operation from a regular space to the space I 1 of absolutely convergent series ( §2), and to generalize some theorems already known concerning the differentiability of functions of bounded variation defined to a Banach space ( §3 
Since B 2 (0) = B 2l this implies for every F in Bz an f P in B\ such that F(X) =X(J F ) for all X in B 2 ; thus Bi is regular.
(1.1) implies (1.2). If M is a closed linear set in B 2 , then for X 0 not in M there exists an j^ in Bz such that F 0 (X 0 ) = 1, and ^o(-X') =0 for X in Af. Since I?i is regular, there is an / 0 in B x such that F 0 (X) = X(f 0 ) for all X in B 2 . Hence Z 0 (/ 0 ) = 1, X(/ 0 ) =0 for X in ikf, and Af is a regularly closed set of functional over B\.
(1.2) implies (1.3). In general, regular closure implies weak closure as a set of functionals, and this, in turn, is stronger than ordinary closure. From (1.2) we then have closure, weak closure as a set of functionals, and regular closure, all equivalent for linear sets in B 2 . Moreover, the closed linear subspace B 2 W is therefore weakly closed as a set of functionals over B x \ hence B 0 is weakly complete.
(1.3) implies (0.1). From the weak completeness of B 0 it follows easily that i? 2 (0) is weakly closed as a set of functionals. From the remainder of (1.3) the linear set J3 2 (0) is regularly closed. Hence if there existed an X 0 in B 2 that was not in J5 2 (0) , there would then be an ƒ o such that Xo(/o) = 1, while X(f 0 ) =0 for all X in £ 2 (0) . But then we would have fo(x) = 0 for all x in B 0l that is, f 0 would be the identically zero functional over B 0 , contrary to X 0 (f 0 ) = 1.
That (1.4) is equivalent to (0.1) follows from the fact that the set of image points of a linear operation from one Banach space to another is either of the first category in the contradomain space of the operation or consists of the whole of that space.
If B 2 contains an X 0 not in Bé Q) , then, since 5 2 (0) is linear and closed, there is an F 0 in Bz such that F 0 (X 0 ) = 1, and F 0 (X) =0 for X in B 2 i0) . Thus the zero functional over I? 2 (0) is extensible in at least two different ways, which contradicts (1.5).
THEOREM 2. If Bois separable, then each of the following conditions is necessary and sufficient that B 0 be regular:
(1.6)* Bo is weakly complete and weakly compact;
* (1.6) is well known; for the sufficiency see Banach, loc. cit., p. 189, and for the necessity, T. H. Hildebrandt, Linear Junctional transformations in general spaces, this Bulletin, vol. 37 (1931) Condition (1.6) follows from (1.7). If {x n } is a bounded sequence in Bo, then, by diagonalizing, a subsequence {x n ' } can be found such that lim n fi(x n ') exists for every/^ in a denumerable set dense in B x . The bounded sequence {x n ' } is then weakly convergent in J5 0 .
Thus if Bo is separable, conditions (0.1), (1.6), and (1.7) are all equivalent.
The necessity of ( 1.8) 
for all ƒ and hence for all ƒ', since any ƒ can be extended to form an/. If x is not in the closed linear subset BQ of BQ, there exists an/* in B x such that ƒ*(*) 5*0, ƒ*(*') =0 for all x' in B{. But then X(j*) =ƒ*(*) 5*0, while X(J*) =X'(/*') =Z'<0) =0, a contradiction that completes the proof.
If 2?o is regular, then any separable closed linear subspace is also regular and is therefore weakly complete and weakly compact. The space B 0 must then have these two properties also. This gives us the following corollary : it is the "pointwise" limit of the linear operations
T must also be linear. The complete continuity follows from the first part of the proof. The statement concerning the norm of T is an immediate consequence of (2.1).
Without resorting to (2.2) the complete continuity of T could have been proved by using the following facts: (i) T is linear, (ii) B\ is weakly complete and weakly compact, (iii) the property of converging weakly to an element is preserved under linear operations, (iv) in l l weak and strong convergence are equivalent. In view of (1.1), Theorem 4 can be stated as follows: 
is regular, an operation from Bo to l l is linear if and only if it is defined by an unconditionally convergent series XI ft in B\. If it is linear, it is completely continuous
. If Y(R) is defined and B V from the figures in a euclidean figure Ro to a Banach space B 0 , and if Y(R) is weakly differentiable a.e. in Ro to the f unction y(s) y then y{s) is Bochner integrable.*
Let Jo be a cube containing R 0 , and {ll n } a sequence of partitions of IQ into a finite number of non-overlapping (except on their boundaries) and non-degenerate subcubes, with II n+ i a repartition of II n and lim^oo norm H n = 0. If s lies in the interior of a cube I{ n of U n and Ro contains /» w , then define y n (s) as Y(I in )/\ 7»-n | ; otherwise let y n (s) vanish. Then a.e. in R 0 we have {y n (s)} converging weakly to y(s), hence * S. Bochner, Integration von Funktionen, deren Werte die Elemente eines Vektorrâumes sind, Fundamenta Mathematicae, vol. 20 (1933) Thus Y(R), as a function defined to Bd, is weakly differentiable a.e. in [a, &] . Since any ƒ in J5 X defines an ƒ in B{ , Y(R), as defined to J5 0 , has the same property. On application of Theorem 6, the proof is complete.
If 
